Abstract
Introduction

49
Human parietal areas contain topographic representations of innocuous somatosensory 
58
In particular, each of the four cytoarchitectonic areas (3a, 3b, 1, and 2) within the primary 59 somatosensory cortex (S1) contains a complete representation of mechanical, non-60 nociceptive input to the hand and fingers, both along the medial-to-lateral axis (e.g., between 
67
Previous studies have shown that the human S1 contains somatotopic maps of nociceptive 
79 80
Methods
82
Participants
84
Fourteen healthy and right-handed subjects (3 women) aged 21-32 years (mean ± SD: 85 24.64 ± 3.39) participated in the study, after having given written informed consent. All 
110
However, painful sensations elicited by high-energy laser pulses can typically last for more 111 than a second. One participant withdrew from the study before completing the full protocol
112
and was not included in any analysis.
114
Between-finger mapping. To validate our scanning and analyses methods, we mapped the 
129
TE 26ms, GRAPPA acceleration factor PE 2, bandwidth 1370Hz/Px, echo spacing 0.81ms).
130
The slice coverage of our echoplanar images was centred on the hand-knob in S1 and 
136
We also collected a structural MP2RAGE scan (voxel size 1mm isotropic, 192 slices per 137 slab, flip angle 1 4°, TR 5000ms, TI 1 900ms, TE 2.84ms, GRAPPA acceleration factor PE 
166
(2) whether activations in the nociceptive condition were greater than baseline; (3) whether 167 activations in the tactile condition were different than in the nociceptive condition. Z statistic 168 images were thresholded non-parametrically using clusters determined by Z>2.3 and a
169
corrected cluster significance threshold of p=0.05.
171
Phase-encoded analyses. The purpose of these analyses was to determine whether any 172 parietal region showed a preferential response to the spatial frequency of the periodic finger 
180
Results
182
Magnitude of cortical responses
184
At the group level, both tactile and nociceptive stimuli to the fingers activated clusters in S1,
185
superior parietal lobule, and anterior intra-parietal cortex in the hemisphere contralateral to 186 hand stimulation (Fig.  1 , Supplemental Table  I and II
187
https://github.com/flamancini/parietalmaps/blob/master/supplemental_data_JNP19.pdf).
188
Tactile stimuli significantly activated a S1 region in the hemisphere ipsilateral to hand 189 stimulation (Fig. 1A) 
202
Somatotopic organization of cortical responses
204
First, we validated our 7T mapping protocols by replicating our previous findings of 205 contralateral, between-finger maps of tactile and nociceptive input in S1 (Fig.2) . As we 
216
We did not observe consistent phase reversals between areas 3b and 1, but we found a 217 significant finger segments map in area 1, that progressed from tip to base of the fingers 218 along the anterior-to-posterior axis (Fig.3B-C) .
220
Nociceptive stimuli elicited a periodic response in areas 3b and 1 (Fig.3D-E 
229
-55, 39). In the majority of subjects (Fig.4D) , we found significant periodic responses to 230 nociceptive stimulation of finger segments.
232 233
Discussion
235
Our study indicates that the somatotopic representation of nociceptive input in the parietal 236 cortex differs from that of tactile input. In particular, we did not find robust evidence for the 237 existence of within-finger maps of nociceptive-selective stimuli across S1 cytoarchitectonic 7 subdivisions, but we were able to successfully detect within-finger maps of tactile input in
239
Brodmann areas 3a, 3b, and 1, in the hemisphere contralateral to hand stimulation (Fig.3) .
240
However, we confirmed the existence of between-finger maps of nociceptive input in the 241 medial-to-lateral axis of S1 (Fig.2 contralateral (left) S1, they consistently activated areas in a region in the left intra-parietal 244 area 1 (hIP1), which did not display a significant periodic response to tactile stimulation
245
( Fig.3-4) .
247
Within-finger maps of tactile input in S1
248
Only a few fMRI studies have investigated the within-finger somatotopy of mechanical input 
256
The within-fingers somatotopy of tactile input reported here is largely consistent with that
257
reported by previous work; we found that the most anterior reversal was around the 258 fingertips, at the estimated border between areas 3a and 3b (Fig. 4B-C) . Although we did not (Fig. 4B-C) . At the group level,
262
we did not observe a within-finger map in area 2.
264
Nociceptive responses in S1
265
It is clear from animal and human studies that a subset of S1 neurons responds to 
279
Within-finger maps of nociceptive input in hIP1
280
Our study reveals a novel within-finger map of nociceptive input in hIP1 (Choi et al. 2006 ).
281
The map was significant at both group and individual-subject level in the majority of 282 participants (Fig.4) . This sub-region of hIP1, or any other intraparietal subregion, was not 283 significantly activated by tactile stimuli (Fig.3A) . 
